summarise all the relevant empirical data on MS known to me. If concordance in twins were due merely to the known raised sib risk, then r -2c, where r is the sib risk and c the concordance rate (proportion concordant among affected twin pairs).
I suggested1 that the concordance rate for multiple sclerosis (MS) in dizygotic (DZ) twins may be higher than can be accounted for by the sib risk; and a similar suggestion has since been made by other workers.2 However, as the suggestion has met with some scepticism,3 I want to review the evidence on both sorts of data involved in that contrast. These data on MS will also be compared with analogous data on Parkinson's disease.
A review of data on sib risk and DZ twin concordance for MS Tables 1 and 2 summarise all the relevant empirical data on MS known to me.
If concordance in twins were due merely to the known raised sib risk, then r -2c, where r is the sib risk and c the concordance rate (proportion concordant among affected twin pairs).
It is perfectly clear that if these data were accepted at face value, then the concordance rate is far higher than can be accounted for by the sib risk. The sib risk seems to be of the order of 10/%, and the concordance rate of the order of 100,, a value which prima facie is 20 times too high for the null hypothesis.
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Accordingly, the data must be scrutinised. It 'concordant' or 'discordant') into which pairs of sibs may be classified. However none of these considerations seems to suggest that estimates of concordance rates are more biased than, or biased in a different direction from, those of sib risks. 2 Sib risks and twin concordance rates are both (roughly equally) underestimated because a sib or twin, who is unaffected at the time of survey, may later develop the disease. It is true that if the average Analysis of the data on DZ twin concordance in MS Using the most rigorous criteria (accepting only the data recommended in Note a to table 1) it will be seen that one probable plus two certain concordant pairs occurred among 44 DZ twin pairs affected by MS. If we accept a sib risk of 0-013 (derived from the data in table 2), then there were (44/2) x 0-013 = 0 286concordantpairsexpected. The Poisson probability of 2 or more events occurring when 0-286 are expected is close to 0-03: and the probability of 3 or more occurring is less than 0 005. So there can be no reasonable doubt that more DZ pairs are concordant for MS than would be predicted on the basis of sib risk. The magnitude of this risk factor is of the order of (2 + 1?)/0286 10. To offer confidence limits for this factor would attribute a spurious precision to it. However, bearing in mind all the data in table 1, and the notes on them, it still seems that 10 is a reasonable estimate of that factor. That a pathogen occurs in pregnancy or infancy So it seems that DZ twins must somehow experience a greater similarity of environmental exposure than do other pairs of sibs. But how? Several kinds of hypothesis may be formulated. Twins obviously spend more time in one another's company in infancy (and later) than do other pairs of sibs. This could scarcely account for a 10-fold risk ratio unless a pathogen occurs in infancy or in pregnancy itself. As far as I know, little attention has been paid to this possibility. It might be worth looking at the in utero experience of patients.
Did the mothers suffer from any dietary deficiency or infection during pregnancy? A point against this hypothesis is that MS seems not to be associated with lower social class.32 Moreover, migration studies have made it fairly clear that a pathogen occurs during childhood,33 though this does not rule out that it (or another pathogen) should sometimes occur earlier.
HYPOTHESIS 3
That MS follows a sequence of events Suppose the pathogen consists of a sequence of events, each of which must occur during a limited age range (eg, event A at age 2 and event B at age 4). If this were so, and if events A and B occurred in a household at times that were pathogenic for one sib, they might not be so for another unless it was a twin. The point may be illustrated as follows. Suppose (as has been proposed) that MS is dependent on an infection which is harmless in early childhood but pathogenic if it first occurs later in life. (Such a suggestion is supported by the indications that MS is more likely to occur in first born children.31). In such circumstances, one would expect a high concordance rate in DZ twins compared with sib risk.
The hypothesis may be elaborated as follows. It seems to be well established that (in some samples) measles antibody titres are higher in MS patients than in their controls.34 Moreover, the geographical distribution of measles is unlike that of MS; hence the inference that if measles does play some part, then a cofactor is also responsible. Let us, for example, suppose that event B is a measles infection. (This is consistent with the suggestion that MS patients have measles later than controls.35 36) What then about the identity of event A? We need some agent which 42 increases in prevalence with latitude. One might suggest the common cold, influenza or pneumonia.
(These are merely suggested as examples; readers may supply their own.) Of these, pneumonia would be the most attractive to test because (a) it is rarer and would be better recorded, and (b) any hypothesis invoking a very common disease carries the additional burden of explaining why it is not always pathogenic.
I am grateful to Mrs June Rathbone of Galton Laboratory for help with the translation. 
